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BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 

[0002] The invention relates generally to the field of computer 
algorithms and more particularly to a multiphase system and 
method of performing operations upon data structures. 

BACKGROUND INFORMATION 

[0003] Data structures, such as linked lists, trees, sets, and 
graphs are well known in the computing arts and are used to 
store information in a logical and efficient manner for access 
and operation by computing processes. Computing processes 
operable upon such data structures include operations for 
inserting, deleting, and updating data structure elements. Such 
computing processes include concurrent operations such as 
operations upon a data structure element and operations upon a 
row including the data structure element. 

[0004] Systems and methods of the prior art avoid conflicts 
between concurrent operations by locking the affected data 
structure or a portion thereof affected by concurrent 
operations. In this manner the integrity of the data structure 



being operated upon as well as the integrity of the information 
stored therein is ensured. Such locking further ensures that 
concurrent operations operating upon a same element of the data 
structure or upon the information stored in the same element are 
performed in the correct sequence to thereby eliminate 
corruption of the information or error conditions. 
[0005] Thus for example, concurrent operations such as updating 
entries in a database are conventionally stored in an ordered 
list of pending operations. For each pending operation on the 
list, upon execution of the operation, an affected row in the 
database is locked until the operation is completed. The 
affected row is locked in order that other pending operations do 
not intercede and produce inconsistent results. For example, if 
the ordered list includes two updates to a cell in the database 
row, the affected row is locked while a first update operation 
executes and commits thus preventing a second update operation 
from concurrently executing. In this manner, the integrity of 
the database is maintained. 

The execution of such operations using locks is expensive. 
Locking of the data structure can result in significant 
performance degradation of data structure operations because one 
operation may have to wait for another operation to complete. 
Additionally, while the data structure is locked, processes are 
precluded from reading information from the data structure. 



